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xt 2! HARDWARE 


; General Information 


perl 
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me PC-3000 is an ultra-compact palmtop computer with integral keyboard, 
een and memory card drives. It consists of the following components as 


standard: 


Main board. 
Microprocessor, read-only memory (ROM), random access memory (RAM) 
and input/output (I/O) interfaces. 





Liquid crystal display (LCD) unit. 
A large-capacity LCD with 640x200 pixel configuration. Adjustable 
tilt feature for better vi. 





Two PCMCIA-specification memory card drives, conforming with 
Revision 1 of the specification. 


Power supply unit 
Integral keyboard. 
Speaker. 


Serial input/output (SIO) connector for RS-232C interface, via 
opticnal serial adaptor. 


Parallel input/output connector for Centronics-type printer, via 
optional parallel cable adaptor. 


Expansion connector to accept external expansion options for the 
PC-3000. 


AC adaptor connector. 
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g. Principles Of Operation 


9.1 Introduction 


qhis Chapter describes the basic PC-3000 functions, focusing on the 
interaction between functional units and blocks and some characteristic 
circuit operations. Details of each block are contained in subsequent 
chapters. 


9.2 Microprocessor 


The PC-3000 uses the an MSM80C38A mpu (10 MHz version). This is a cyos 
version of the standard 8088 Processor, and is operated in maximum mode. 


9.2.1 Clock 


The processor operates at a master clock frequency of 10 MHz, derived 
from a 20 MHz oscillator. To reduce average power consumption, the gap 
between successive bus cycles is controlled by the spc ASIC (CcPcG 
register), which can vary the gap between 0 and 31 clock pericds (0 to 
3.1 microsecends). In effect, this varies the average clock speed between 
10 and approximately 1 MHz. 


The clock can also be stopped by the Spc ASIC, by clearing bit 7 of 
register CCNTR or PCNTR. An interrupt can set the bits, causing the clock 
to restart. 








9.2.2 Mininum/maximum mode 


The processor operates in maximum mode. 


9.3 ROM 


The PC-3000 ¢ 
OTPROM (one-ti 





ains a 1024 KByte (128 Kx 8) MASK ROM and a 128 KByte 
@ programmable ROM). 





The ROM contains the following: 
* Initialization: BIOS cpu reset software. This provides the system 
start-up sequence after a power on or system reset. (A system reset 
also carries out the Power On Self Test (POST) described in chapter 
6.) 


BIOS (basic input/output system): Supports I/O devices, provides 
extensive extended BIOS services and a bootstrap loader for DOS. 


. Orive C: The applications and utilities built into the PC-3000, 
including SETUP, which enables the user to set up or update system 
Modes and parameters with the SETUP key on the keyboard. 

‘ 

ROM Library: Support for the application programs. 
9.4 RAM 
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pSRAM (pseudo-static RAM) is refreshed using distributed refresh mode 
« e the CPU is powered. A refresh cycle occurs every 15.13 
microseconds. When the C?U is powered down, the PSRAM is held in self- 
refresh mode. 





getween two and four 512 KByte (512 X x 8) PSRAM devices may be fitted. 
pSRAM is used for system memory, drive E and LIM EMS. 






sRAM (static RAM) is powered at all times, from the AA batteries or 
Lithium battery. A single 128 KByte (128 K x 8) SRAM device is fitted and 
js used for vital configuration data, video data, character fonts and 
drive D- 





gne processor can address 1 MByte of (legical) memory. The PC-3000 memory 
sapping hardware divides this area a 64 16KByte pages each of which 
has an associated mapping register (read/write). 2KByte (SRAM) and 4KByte 
(PSRAM) segments of RAM pages may also be individually write-protected. 
This means that the memory map is extremely flexible. 








Memory mapping 


used to implement a number of features, including LIM 
EMS 4.0 (expa: m0 


is 
ded memory) and PCMCIA memory card access. 


9.5 Memory Cards 


The PC-3000 has two memory card drives which conform with PCMCIA 
specification release 1. Card insertion is detected by the card 
connector, which generates the MCDA or MCDB interrupt. 





The memory card is accessed by using the memory mapping facilities. 


Card ejection is detected using a mechanical switch, which generates the 
MCSA and MCS3 interrupts. Removing a card generates the MCDA or MCDB 
interrupt, which causes the BIOS to turn off the power to the appropriate 
card connector. 


9.6 Interrupts 
The PC-3000 uses two levels of interzupt: 
High priority - connected to the NMI pin of the processor. 


low Priority - connected to the M8259 interrupt controller. This 
Pricritizes the interrupts into 8 further levels, according to their 


Source. 


9.6.1 NMI Interrupts 


There are two types hardware which can produce NMIs on PC-3000: IBM PC- 
patible (I/O bus input check) and PC-3000 specific (such as power 
agement and keyboard) devices. 


i the NMI is not PC-3000 specific, the NMI vector is read from 
008. .0000BH as usual. If the NMI is PC-3000 specific, the NMI vector is 
ad from the system configuration registers NMI08..NMIOB. 


tis can be enabled or disabled by setting the NMI mask (I/O register 
OH). Individual NMI sources may also be enabled or disabled by writing 

y the appropriate bits of the SISE register. To disable all PC-3000 
Scific NMIs, clear bit 7 of the SISZ register. 


The NMIs are as follows: 
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Source Cleared by 
[1/0 check on expansion bus Write M8255 pas 
Keyboard matrix Read SCR 
Exoansion unit switch Read MIR 

AA battery level Read PSIR 

AA Dattery level Read PSIR 
Lithium cetl level Read PSIR 
Excansicn Sattery level Read PSIR 
Expansion battery level Read PSIR 
Memory card A battery level Read PSIR 
Memory card 3 battery level Read PSIR 

AC power Level Read PSIR 

Real time clock Read 2Tt 

OTC tick timer Read IKI 

OTC timer Read THI 
Activity detector Read ACH 
Address tra Read ATR2 
Keyboard power down register Read SCX 
Memory card A weite protect Read MIR 

Memory card 3 write protect Read MIR 
Memory card A detect Read MIR 

Memory card 8 detect Read MIR | 
Memory access violation Read MAVZ 
Keyooard wake-up Read SIsz 
Memory cara A switch Read MIR 

Memory card 3 switcn Read MIR 
Excansion unit switcn Read MIR 

Serial keyboard enaoled (not used) Read SISz 








9.6.2 Other Interzupts 


The M82S9A PIC supports the following eight levels of interrupt: 





Source 










Q M82S3 PIT OUTO 
1 Keyooard receive logic 

2 On expansion bus 

: Qn expansion bus (or secondary serial controller) 
H Qn excansion bus (or primary serial contro(ler) 
6 
7 









Cn expansion bus 
On expansion bus 
expansion bus (or parallel port) 






9.7 Direct Memory Access (DMA) 


the PC-3000 supports four DMA channels via the M8237A DMA controller, 
wet has additional page registers to extend its addressing range to 1 
lyte. 


Tese channels are used as follows: 






Latched M8253 QUT 1 (refreshing PSRAM) 
Available on excansion bus [1] 
Availaple on expansion bus (2] 
Availaole on expansion bus (3) 








tes: 

Q) Normally used by an SDLC serial controller on an IBM PC, if fitted. 
Q) Normally used by a floppy disk controller on an IBM PC, if fitted. 
Q) Normally used by a hard disk controller on an [aM PC, if fitted 


The extra page registers are as follows: 
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| aoaress | Page register j 


iH Page register 2, channet 2 
82H Page register 3, cnannet 3 
aH Page register 1, channet 1 and 0 








pits 3 to 0 of the page register represent the extra address lines (A19 
to Al6) required to access 1 MByte. Bits 7 to 4 are ignored. 








9.8 System Expansion 


fhe PC-3000 supports the following standard I/O devices and I/O ports: 


* Two memory card drives 
* Liquid crystal display 
* Keyboard 

* Serial port (RS-232C) 
* Parallel port (Centr 





* Speaker 


The unit may be extended by connecting an expansion unit. 
9.9 Power Management 


9.9.1 Power generation 


The PC-3000 has three distinct power sources: AA batteries, AC adaptor 
and a Lithium cell. The AA batteries are the main power source unless the 
AC adaptor is connected. If the main power source fails (e.g. the AA 
batteries are being changed), the Lithium battery is used to power the 
two ASICs, SRAM and PSRAM, although it only provides power to the PSRAM 
for 3 minutes. The Lithium battery dces not provide enough power to turn 
on the Pc-3000. 


The main supply is +5V, with all other voltages derived from this under 
the control of the spc ASIC: 


: The -VEE supply is the contrast voltage for the LCD display, which 
may range from 0 to -16V . The level is controlled by the Dvc ASIC 
LCD contrast controller. It is only generated while the LcD is 
turned on. 


* The VPP supply is a +12V supply used to program Flash Memory PCMCIA 
cards. It is only generated when requested by programming the ROMP 
register. 

9.9.2 Power monitoring 


The status of all the Pc-3000 power supplies can be monitored by reading 
€ power status register, PSIS: 





fic Signal Description 
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AABLI set, AA batteries low 


MC3BL 
EXTPUR 


set, memory card 3 batteries low 
set, external power supply low 


tt 
7 Aagud If sec, AA Datteries flat or removed 
H Uist [f sec, Lithium battery flac 
; euBL1 If set, exoansion unit sucoly low 
$ euaco If see, exoansion unit suooty flac 
2 MCABL If set, memory card A batteries low 
1 If 
t If 





qne PSINT interrupt is generated if any of these signals goes high, if 
the corresponding bit in the power source mask register (PSIE) is set. 


9.9.3 Power control 


ay writing to the SPC ASIC's PCNTR and DVC ASIC's PMEN registers, the 
gloS can conserve power by turning off unnecessary devices, stopping the 
cpu clock or powering down the PC-3000. If the CPU clock is stopped, it 
vill be restarted by the next interrupt from the keyboard (key press) or 
timer (system clock tick). Since stopping the clock also removes power <0 
the PSRAM, you should not use this option in application programs. 


the PCNTR register is bit-significant: 








hit | Contrats | 
it CPU power | 
% CPU and PSRAM power 

45 Expansion unit power 

% Automatic shut-down disable (see note 2) 

u LC2 power 

2 Audio amo power 

n Parallel port Suffers 

0 Serial port Suffers 





1 Setting the bit to 1 enables power; resetting it to 0 disables 
power. 


ry When bit 4 is set (1), if the main power is lost the ASIC will 
automatically power down by setting all bits other than 6 to 0. If 
bit 4 is reset (0), the BIOS must detect and handle power loss. 
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yo. System Information 


10.1 Main Memory Map 


TA 


FRFFF 


Fecco The 310s 
(ang xB10S) 
Foodo 





8000 RLI page frame 
(64K) 

eooco 

seco APPS page frame 





occa 
CCM page frame 
ccoco 
cscoo 


cooco 


RCM extensions 
BICS and xB10S cata) 
bebceaettactastlec mice er 


CoA video buffer 
gacoo 


gocoo 


MOA video butter 





agaco EMM page frame 
(O4K) 
aacoa 


TPA 


BIOS data ares 
oo4co 


oceco 








Interrupt vectors 


Basic Input/Output System 
Extended BIOS 

ROM Library interface 
Built-in applications 
Credit Card Memory 

Colour Graphics Adaptor 
Monochrome Display Adaptor 
Expanded Memory Manager 
Transient Program Area 


lor details of the BIOS, extended Bros 
Mos" (chapter 2). 


and interrupt vectors, 


see 


"The 
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10.2 Display Memory Map 


ghe display RAM is used as follows in the various display modes 
supported: 

















Address MOA CoA 
SFFFFH 
Repeat 
of CGA 
16K 
block 
3C200H 
SOF FFH 
cca 
noces 
(16K) 
sacccH 
S7FFEH 
7 repeats 
at 
MOA 6K 
blocks 
(28K) 
31000H 
SOFFFH MOA 
moce 
000cH (4K) 














The memory organisation in each mode is as standard for these display 
adaptors. 


10.3 System Block Diagram 


ADOR 









SERIAL PORT 
[ nate } 


(sasacta cart 
PARALLEL PORT pa 
ds 






ove asic 





AC19:01— EXP 
(7:01 |Bus 
ConTRaL- 





Psu KEYSOARD 
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10.4 I/O Address Map 


gne PC-3000 uses the following I3™ 


of the non-standard I/o, 
asic" (secticn 11.3). 





compatible I/O addresses. For details 
“The SPC ASIC" (section 11.2) and "The pvc 





aodress Device input 


Cevice outsut 





000. .00F M8237A OMA controller 
and. .O1F od 





@237A OMA controller 








48253 PIT controller 





M82S9A I[nterruat controller 





¥82S9A interrune controtler 


M8253 PIT controiler 














OMA page registers 0 21 


278 Printer cata tatcn 
29 cee 

7A Printer control latch 
278..F a 





482508 serial contraller 








Printer data latch 





37a Printer contrat latch 


MOA 6845 address register 





86, 
31, 333 MOA 6865 data register 
385, 337 

MOA control register 
39 ~ - 

MOA status 
uaa ~ 
x Printer data latch 
Be Printer control latch 
le ~ 








3. m2 CGA 6865 acciress register 
+ 306 

Bi, OS CoA 6865 data register 
25, 307 

3 COA mode contrat 

® CA colour select 

3s Clear light pen Latch 
RS Set lignt pen latch 

Re iw 

z T register 





# 





482508 serial controller 


060 " M82S5 port A 
06} M8255 port 8 M8255 port 3 
062 48255 port ¢ 
043. .07F head od 

80 - 

Bt OMA page registers 2 

082 OMA page registers 3 


ano NMI mask control bit 













Printer daca laten [1] 
Printer stacus (1] 


Printer contro( taten (12 


M82S0B seriai controtler (23 





Printer data latcn (1) 
Printer status (1) 
Printer control latch (1] 









"oI 
°° GI 


= 3) 
- 3) 

MOA status G] 

* CG) 

Printer data latch (1] 
Printer stacus (1] 
Printer controt latch (1] 











baie =) 
CGA 6845 data register GT 





con status register GT 
GI 

* 

ve Gl 

ATT register (6] 

bled + | 








82508 serial controiler (21 





SPC I/O Key register 








io} 





Due to partial decoding 


of addresses, do not use these addresses. 


< may be configured to appear at its primary address 
ts secondary address of 278..27F, or the MDA printer 
f 38C..38F. It may also be disabled. 


(1] The printer 
Of. 378s S37E) 
port address 









(2] The serial port may be configured to appear at its primary address 
of 3F8..3FF, or its second address of 2F8..2FF. It may also be 
disabled. 


(3] The LCD controller may be configured to appear as a CGA/ATS&T 
emulation at address 3D0..30F or as an MDA emulation at address 
3BO..383B. It may also be disabled. 


(4] The ATT register only appears if ATST mode is selected, which is not 
used on the PC-3000. 


with the exception of address 8400, addresses above 3FF nermally wrap 
around, to map to the range 000..3FF. However, if the ASIC control 
registers are unlocked (by writing 44H to address 8400H), this address 
wrapping is disabled. 





in the SPC ASIC do net appear on the expansion 
mask register. 


Accesses to devices wi 
bus, except for the NM: 


10.5 Character Sets 


There are two character sets. The ASCII characters, cedes 0 to 127, are 
the same in both character sets: 


ot 2 3 6 5 6 7 8 9 10 11 12 13 1% 15 16 17 18 19 








slelz|rls 
LTT 


=[>|7] e/a 





& 





s 


gjajs|tliu 
ay oe 
ta yfz t}i + “|e 


The remaining characters differ somewhat. In the default character set, 
they look like this: 


a 











x 


o 1 2 3 6 S$ 6 7 8 9 10 11 12 13 16 15 16 17 18 19 
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gne Scandinavian character set differs in a number of characters, as 
indi cated by double boxes in this table: 


o 1 2 3 6 $ 6 7 8B Y 10 11 12 13 % 15 16 17 18 19 






clalélalelalelelelele 
e[ataTals[ [Jo] s[o[o Jalalulufe] 

















Note that there are also two alternative thicknesses of each character 
set, which can be toggled by pressing Fn-F6 if Pepup is installed and. 


46 


42. Main Board Unit 


11.1 Processor [sharp] 


jhe processor is the MSM80C838A. For a data sheet, contact the OKI 
Electric Co. 


11.2 The SPC AsIc 


The SPC ASIC is a custom device which centains much of the circuits of 
the PC-3000, including: 


* M8237A direct memory access controller (DMAC) 


* M82S59A interrupt controller (PIC) 


* NMI controller 

* M8253 programmable interval timer (PIT) 

* M8255 programmable peripheral inter zace (PPI) 
* Memory mapping 


* Address trapping 


* Activity detection 

bd Sound generator 

* Keyboard interface 

* Real time clock (RTC) and tick timer 
* Status panel controller 

* Clock generator 


* Expansion bus interface 
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11.2.1 Block Diagram 


































































































o6kHz a PSU CONTROL 3ATTERY LEVELS ‘i 
|| | | Salcedo 
ve ex—-!_ creck OMA POWER 5:0 ; 1EM SEL 
8 GENERATCR CONTROLLER MANAGEMENT MEMORY 
mB237a MAPPING 
25:16 
19216 1RDY 
25:16 
eclx 
- - — 13:0 LEA (19:91 
Tot 7 wT 1 eo tree) 
T/FACE = -- ~ - — — EXPANSION |--STROBES 
— — BUS point 
“Tie oa : witerrace [agar 
Wi TTT = Wii TL 
twTerrupt = |_seatat_| ppt} [actt atc | | orc PIT suc ——__—_ 
WI} CONTROLLER “EXP 3Us}ma2ss M8253 
M8259 | 
eM MATRIX 
ee ee SCAN 
SENSE 
NM ep LIL ILI LILI 
rt CONTROLLER CMCIA | | KEYSOARD 
CONTROLLER 
SERIAL 
| LK 
ior omen 5 
al la 
SOUuNO 









CeNouruns 









SEUERRGNLS 





11.2.2 SPC ASIC Pinouts 


Description 


Memory map mode select for OVC (output) 


ocux OVC ASIC clock, 10MNz (output) 
SPtr Seriai port interrupt (incur) 
peTT Parallel port interrupt (input) 
NPSRS PSRAM 3 select (output) 

MPSR2 PSRAM 2 select (output) 

MPSRT PSRAM 1} select (output) 

Nesao PSRAM 0 select (output) 

NROMT ROM 1 select (output) 


ROM 0 select (output) 


voter OTPROM 1 select (output) 

Power suppl 
Nero OTPROM 0 select (output) 
NIcR POACIA register select (output) 
NJEDS PCMCIA interface enable (output) 
MJEDA PCMCIA interface enaple (output) 
GHO Ground 
MLCE PSRAM output enable (output) 


PSRAM write enable (output) 


NCPUPE CPU power enable (output) 

PSRAM power enable (output) 

LD power enable (output) 

Sound output amplifier power enable (output) 
Expansion power enable (output) 

Memory card A power enable (output) 

Memory card A cower enable (output) 

VPP power enable (for Flash memory) (output) 
Memory card A eject switcn (input) 

Memory card § eject switch (input) 
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Expansion unit switen (input) 




















Multiplexed system information setect (ourput) 


Multiplexed system information (input) 


Scroll lock indicator (output) 
Mum lock indicator (outpur) 
Caos leck indicator (output) 
Cara 3 access indicator (output) 








Card A access indicator (output) 
LO Sackslane clock, 66 Hz (outout) 
CPU walt from OV/exansion bus (input) 
cansion bus reset (output) ; 
Inout ingicating parity error from expansion bus 
Excansion bus clock, SMHZ (output) 














SaRAdsa | SEGERRABSS 







Indicates (ast cycle of OMA sequence (cutout) 


30 MHWRES Reset switcn (input) 
exSu 

3 NTESTO Test point 

z 

% vee. Power suoaly 

z sc32 Sound cnannet 1 (ourput) 
$c31 * 

FH sc3a . 

# Sca2 Sound channel 9 (output) 
SCAT te 

z oo Ground 

wo sco Sound channet 0 (output) 
Mux2, 

a mux! 

g wuxd “ 

“a AST 

ro ost 

é SPOS 

ra sPos 

a soz 

o SPOT 
sP00 

HH SPCK 

2 ROY 

3 RSET 

74 wice 

5 ECLX 
vec Power simoly 

3% 

7 1Ra7 Interrust (inoue? 

8 TRos Interruot (input) 

9 1RoS Interrust (input) 
TRS Interrust (inout) 
GNO Grcunc 
IRo3 Interruse Cinout) 
[ROZ Interruse (input) 
NPS?O PSRAM power down (input) 
not used 
Te 
2acxo OMA acknowieage (outzut) 
DACKT OMA acknowlecge (output) 
oREat OMA request (input) 





OMA acknowledge (output) 
OMA request (inout) 

OMA acknowledge (output) 

OMA request (input) 

OMA cycle in progress (output) 
System ous data line 


Power sucoly 
tem Sus cata line 





Ground 

System bus data line 

1/0 write strope Courpur) 
1/0 read strobe (output) 
Ground fF 

96kNz crystal (input) 


Power susoly 
Memory write strobe (output) 
Memory read strove (output) 
Address lines valid (output) 
System bus acdress Line 





SS5RRRAASR | BaNeaeassa | secearanse | ana 








Power susoly 
System bus address line 


Ground 
System Dus address (ine 



















































710 zas “ 
it Ad ‘s 

112 EAS : 

413 a2 : 

116 gal 

115 Ed - 

16 Not used 

7 Not used 

"3 x19 Keyboard sense Line (input) 
1" “ 

120 KIT * 

12 vec Power supply 

122 xg Keypoard sense line (input) 
13 3 

ge OH : 

125 : 

125 x12 * 

127 Guo Ground 

123 xn Keyooard sense line (input) 
129 > 

Fa ks Keyooard scan (ine (output) 
t , Found 

132 x9 20MHz crystal 

133 x . 

13% vec Power supply 

1 <8 Keyooard scan line (output) 
i . 

137 KS6 * 

138 KSS = 

139 KS . 

160 Ks3 ” 

16t KS2 “ 

$62 Ks * 

163 xsO " 

1 vec Power suooly 

a aH Pu aodress Line 

t a * 

147 aly “ 

143 Cate “ 

169 No Ground 

159 CPU acdress Line 

152 

153 

156 * 

155 = 

156 is 

187 7 

ia Pu address/data Line 

161 cas ” 

162 ca03 “ 

163 cao2 * 

164 cagt ° 

165 vec Power sucoly 

166 co CPU address/data Line 

167 Ns2 eu status (inout) 

168 NST @U status (input) 

169 xso PU status (input) 

170 wroct RO/GT bus request/grant input/output 
wm oo Ground 

ir cast CPU reset (output) 

: INT Interrupt (output) 

me NT NAT Interrupt (output) 

75 CCL CPU clock, IOMMZ (output) 
1% caor CU ready’ (output) 








11.2.3 The SPC ASIC Control Registers 


The following registers can be used to control the SPC ASIC, but only 
after writing 44H to the SPC key register, I/O address 8400H. Writing any 
Sther value to this register locks the SPC I/O control. 
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jodress Register Comment 

‘400 Key register OOH read back if locked, O1H if unlocked 

401 Limo Memory mao 1/0 base _ 

ye02 - See OVC ASIC description 

geo3 bp 

3404 - 

g0S 

ce Power control register 

or Clock control register 

$408 CPU clock speed 

goog PCHCIA progragming contrat 

goa ma255 status latcn 

Hrd SPC NMI vectors 

Becd tot * 

BOE * . 

gor 2 = 

utd SPC interruot source register 

gil SPC interruot enaple _ 

Biz Power suxoly int. register 

us Power sucoly int. enaple 

Bie Power sucoly status 

“Bis Internat service int. register 

ary Internal service int. enaple 

hi? Memory int. register 

i8 Memory int. enaole 

uid Memory status 

BIA CPU reset source register 

2013 LO status register 

WiC. on 

20 ara Address trap 

22 ATR2Z ” Ld 

4623 bd ~ 

_ we Memory access violation 

m2 Mav . . 

ae Mave . ” 

aed Fed 

ues aca Usb Activity count register 

&: * : 

42a ACR msb “ . 

23 acy Activity nask register 

MIC swag Sound cnannet 0 

2D SSG - - 

Sze SuGT Sound charnet 1 

ur Swot . ” 

&30 SCR-ISCR Scan coce for last key 

31 ARR Keyooars auto reseat count 

use POR tsb Keyooard power coun 
POR msb Z - 

use wsao Keyoeard warm start scan code 

u3 wsat . . 

436 WSR2 = * 

Pe SKWR Single key wake-up scan code 

wk ” ~ 

usa TCR Usb OTC tick count register | 
TR 7 * 

mer TR . . 

Mes TR msb R ty 

heey IkI (so OTC tick interrupt register 
KE bet let 

re TKI - i 

bar TKI msb is - 

rid THE Usb QTC timer interrupt register 






RTC counter register 











RTT lsd RIC interruot register 
RTT ” a 

att - “ 

att “ iy 

RTT mso * - 

TR OTC timer control register 





These addresses shculd not be used. 
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1.2.4 LIM EMS 


qhe EMM.SYS installable device driver provides expanded memory management 
which cemplies with LOTUS/INTEL/MICROSOFT Expanded Memory Specification 
4.0 (LIM 4.0), with the following Limitations: 





1 Memory mapping is in 16KByte pages only, so raw pages are not 
(Affects functions 26 and 27.) 

2 Non-volatile pages are not supported. (Affects functions 19 and 29.) 

3 Hardware alternate register sets are not supported. (Affects 


function 28.) 


™{ allows one context save per handle. (Affects functions 8 and 





5 DMA register sets are not supported. (Affects function 28.) 


11.2.5 Memory Mapping And Access Violations 


The PC-3000 chysical memory is 1MByte, divided into 64 16KByte pages. For 
each page a mapping register selects the physical device to address in 
that range and how it can be accessed (read-only or read-write). CPU and 
DMA cycles are both mapped using the same mechanisa. 


The memory map registers are as follows: 






Register Acdress 



















ar 30000. .S3FFF 
3 34000. .37FFF 
% 38000. .3aFFF 
15 3COCO..3F7FF —-256KByte boundary 
Cocoa. {63FFF 
46000. .47F1 






$0000. .S3FFF 

a 54000. .S7FFF 

2 $8000. .SBFFF 
000. .5F 





aida 
28 70000. -73FFF 
cs) 76000. .77FFF 





S12kByte boundary 





6 9OCOO..I3FFF 
7 94000. 97 FFF 
8 98000. .9aFFF 
9 SCICO. GF FFF 





S40KByte boundary 
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— SS 
40 AQOOQ. .A3FFF 7 







































ot ada 
22 BFF 

3 ACOOO. LAFFFF 

th 0000. .33FFF Used by MOA 

ts 84000. 137FFF © Used by MOA 

7 38000. -8BFFF Used by CoA 

“7 BCO00. gFFFF Used by CGA 

13 S000: Ic3FFF 

pry C6000. .C7FFF 
Zl TET T EBA EE A EO AS AE OE RE EE ES A ri atk cae | 
50 2000. .caFFF 

51 Cc000: ScFFFF 

52 00000: (O3FFF 

33 04000: (O7FFF 

5a 08000. .OBFFF 

55 OCO00. .OFFFF 

5 £0000. .ESFFF 

37 £6000. E7FFF 

58 €8000..ESFFF 

39 ECOCG. EFFFF 

40 FOO00..F3FFF Use by BIOS and xBI0S 

$i FGOOO..FTFFF . 

62 F8000..FBFFF bed 

ri FCOCO. .FFFFF * | 
To access a register, use I/O to the following addresses: 
Address Register Description 

BASE+O PRNS..0 Page register select (1] 

3ASE1 Page register select (1] 

BASE*+2 Page register LS3 

BASE*3 Page register MS3 

Notes: 

* BASE is defined by the SPC configuration register LIMIO. 





(1] Both addresses map to the same register. 


Each register is 16 bits wide (M15..0). Bits 15..12 select the device to 
Map to that address range: 


Optional device 
PSRAMS Optional device 


PCHCIA A R/M — Read/urite access 
PCMCIA AR Read access only 
PCHCIA 8 R/W Read/write access 
PCMCIA BR Read access onty 
SRAM R/W Read/write access 
SRAM R Read access only 


No memory device selected 





Bits 11..0 of the Memory map register select the page and control read- 
Snly access: 


1 For read-only devices (OTPROMO and ROMO) and PCMCIA cards, MA11..0 
allows selection of any 16KByte page in a 64 MByte range. If the 
device has less than 64 MByte, the address wraps. 


2 For PSRAM, MA7..0 allows selection of any 16KByte page in a , 
4096KByte range. MA11..8 controls access to 4KByte segments within 


the page: 











Bit tf ft 
mas Segment 0 is a/w Segnent 0 is read-only 
MAD. Segment 1 is 2/U Segnent 1 is read-oniy 
MAtO Segment 2 is 2/¥ Segment 2 is read-onty 
MATT Segment 3 is a/w Segment 3 is read-onty 





If a write is attempted to a read-only segment, a memory access 
violation (MAV) is generated and the write fails. 


3 For SRAM, MA3..0 allows selection of any 16KByte page in a range of 
256KByte. For device select D (SRAM R) MAl1..4 is ignored. For 
device select C (SRAM R/W), MA11..4 controls access to 2KXByte 
segments with the page: 








| 
1 
HAS Segment 0 is 2/W Segment 0 is read-only i 
MAS Segment 1 is 2/W Segment 1 is read-only 
MAS Segment 2 is 2/W Segment 2 is read-only 
MAT Segment 3 is 2/¥ Segment 3 is reaa-onty 
MAB Segment 4 is 2/U Segment 4 is read-only 
Mag Segment 5 is R/W Segment 5 is reaa-onty | 
MAIO Segment 6 is R/W Segment 5 is read-only 
MATT Segment 7 is R/w Segment 7 is read-only | 





Ifa write is attempted to a read-only segment, a memory access 
violation (MAV) is generated and the write fails. 


4 For the expansion bus, MA5..0 allows access to any l16KByte page 
within a 1MByte range. MA11..6 is ignored. 


Memory access violations will occur when attempting to: 


* Write to a read-only RAM page. 

* Write to a ROM or OTPROM. 

* Write to a write-protected PCMCIA card. 

i Read or write a PCMCIA card which is not present. 


The access will fail and cause a MAVI NMI, latching the CPU address and 
cycle type. These can be read from the following SPC ASIC registers: 








Register Description 

a7... MAVO CPU/OMA address: 

MS..8 MAVI CPU/OMA address. 
MAV2 03..0 CPU/OMA address 
MAV2 06 Access type: Ozread, I=write 
Mav OS Cycle type: O=aata, Iacoce 
MAY 06 Device: O20MA, 1=C?U 





Note that the MAVI interrupt is cleared by reading MAV2. 


11.2.6 Address Trapping 


Address trapping allows the PC-3000 to intercept attempts to read or 
write from specified memory locations. The trap address and access type 
is set by SPC ASIC registers ATRO..2: 





Register Oescription j 
ATRO Trao address, A7..0 

ATR} Trao acdress, A15..3 

ATRZ 0320: trap address, A19..16 


0431: emaple CODE trap 
OS=1: emaole 4RO trao 

O6al: emaole MWR trap 

07: ignored. 





To trap a ccde read, enable both CODE and NRD. 


When a memory access is trapped, the PATR interrupt is generated. If the 
cycle type is a code read, the interrupt is delayed by four code read 
cycles (the length of the instruction pre-fetch queue). The PATR 
interrupt is cleared by reading ATR2. 





11.2.7 8237A DMA Controller (DMAC) 


The DMAC is described in chapter 9. 


11.2.8 Reset 


There are three types of reset on 
the PCc-300 the Spc ASIC 
hardware reset, keyboard warm 
start reset and an interrupt 
while the CPU is powered down. 





Operation of the reset switch 
produces the NHWRES and DRSET 
signals. NHWRES resets the SPC 
ASIC and DRSET the DVC ASIC. 


The reset source can be read from the RSTR register (841AH). RSTR is 
read-only and is cleared when read: 


Hardware reset 
Keyboard warm start reset 
Interrupt reset 





11.2.9 8259 Programmable Interrupt Controller (PIC) 


The PIC is described in chapter 9. 


11.2.10 8253 Programmable Interval Timer (PIT) 


The M8253 PIT provides three programmable timer/counters, used as 
follows: 


Counter 0: General purpose 
Counter 1: Refresh er (DMA channel 0) 
Counter 2: Tone generator 





Tied ON 

Controlled by M8255 P30 

IRQO 

Refresh request, DMA channel 0 

Speaker tone, logically ANDed with M8255 PB1. 





The clock frequency is 1.1932 MHz (+/- 0.1%), derived from the 20 MHz 
cleck by the divide sequence 8,8,9,8,8,9,8,9... The clock can be enabled 
and disabled by bit 5 of the CCNTR register. 


i1.2.11 8255 Programmable Peripheral Interface (PPI) 


The ASIC emulates a M8255 PPI, permanently programmed as follows: 


Port A: Mode 0, input 
Port B: Mode 0, output 
Port C: Mode 0, input 


The ports are used as follows: 











oo B00 PASRO 


Port A: 

Bit Input if ?8720 Input if If Pg7=t | 
o7 x807 PASRT (mumoer of FDCS, HSB) | 
06 X806 PASRS 

05 K305 PASRS 

06 KS046 PASAS 

03 KB03 PASRS 

02 xB02 Pasaz 

ot KBOT PASa1 | 





KBDO..7 are read from the keyboard register. PASRO..7 are read from the 
system configuration register. 


Port B: 
Enable PAS20..7/KBD0..7 on port A (see above) 


Enaole incoming keyboard clock 
Prevent [/0 check from causing NMI 


Wo effect 

No effect 

Enable PASR8..3/PASRC..F on port C 00..3 (see below) 
Loudspeaker drive 

48253 gate 2 (moculate speaker sound) 





Setting PB7 enables PASRO..7 on port A, clears the keyboard data path and 
Clears and disables the keyboard interrupt. Resetting PB7 enables the 
keyboard data path and interrupts. 


Resetting PB6 forces the keyboard clock low to reset the keyboard. 


Port c: 














Input 


| 





Always 0 
External oarity error (1/0 check) 
7 M8253 QuT2 
: Always 0 
03 If pg2=0 If pa2st 
i: PASRE PASRB 
2 PASRE PASRA 


2 asi0 basa 
PASRC PASRS 
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pASRF..D ar@ not used. PASRC..C de es the amount of RAM fitted, as 


follows: 








¢ 3 A 9 3 RAM 

? 1 1 1 Q Sl2xayce 
0 T 1 bi 1 Scaxayce 
1 Q Q Q a S7éxayce 
t a a a 1 Soaxayte 
} 3 Q 1 Q ScOKByte 





12.2.12 Keyboard Interface 


the keyboard interface produces scan codes based on a 10 x 10 key switch 
gatrix, in the range 0..78H. It alsc sets a flag to indicate whether the 
key was pressed or released. 






in the keyboard matrix in turn. 
9 (scan outputs) high in turn and 
ts). The scanning frequency is set 


fhe keyboard controller scans each s. 
tt dees this by forcing each of KSO 
then test each of KIO..9 (sense 
by the KCLX clock. 





The controller keeps a record of the previous state of each switch, so it 
can determine if a key has been pressed or released. If a change cccurs, 
it places a nuxkber representing the switch position within the matrix in 
the scan-code register (SCR), ith the press/release flag and then 
issues the keyboard interrupt ( 

















The BIOS KINT service routine reads the scan code from the SCR and 
converts it to an IBM-ccmpatible scan code which is stored in the ISCR 
register. This generates an Int 9H via IRQ1l. 


Ifa key is held down, the controller will issue further interrupts at 
intervals dictated by the auto-repeat register (ARR), to implement 
atorepeat. ARR stores the number of scans until auto-repeat starts. Once 
autorepeat starts it issues one interrupt per scan. 






the warm start facility stores a combination of three scan codes in the 
Warm start registers (WSRs), for CTRL, ALT and DEL. If these three keys 
we all held down during a scan, a warm start reset is generated for one 
ILX cycle, which will reset the CPU and set the KRST bit in the reset 
Source register (RSTR). This provides an additional way of rebooting a 
Rogram which has hung, that is not provided on an IBM XT. 


The Single key wake-up register (SXWR) holds a scan code in D6..0. When 
gel key is found, a wake-up interrupt (WINT) is generated for one KCLK 
Cle. 


11.2.13 Timer 


‘he Spc ASIC timer provides a 32 bit counter (TCR) with two associated 
terrupts (TKI and TMI), and a 40 bit counter (RTR) used as an RTC with 
associated interrupt (RTI). Operaticn is controlled by an 8 bit 
ister (TR). 





Be 32 bit counters are incremented by the tick clock TCLK (18.28 Hz x 
while the RTC is incremented by the RTC clock (128 Hz x 3). 
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qghe registers are as follows: 

















name Bits Description 
TR 32 Tick counter register. 2/U. Increments each cycle of TCLK, on the rising edge of the 
waveform. 
TKI 32 Tick interruot register. @/U. Sets the level of the TCZ at which the TICI interrupt 
occurs. Used for tick interrupts. 
THI 32 Timer interruot register. 2/V. Sets the levet of the TCR at which the TMI interne 
occurs. Used for timing locos. 
amr 4a RIC counter register. R/W. [ncrements each cycle of RCLK, on the rising edge of the 
waveform. Used for the tine and cate. 
att 40 RIC interrupt register. R/u. Sets the level of the RTR at which the RTCI interrupt 
occurs. Used for the alara function. 
R a Timer control register. Contras operation of the timer as follows: 
gic Signal Access allowed 
7 not used z 
5 aqs z 
5 bat z 
‘4 PRT! Ri 
3 FTC ays 
2 ETM! ae 
1 ercr Ri 
Q eRTI aM 








ETMI controls the timer interrupt: 1 enables, while 0 clears and disables 
any pending interrupt. 


ETCI controls the tick interrupt: 1 enables, while 0 clears and disables 
any pending interrupt. 


ERTI controls the RTC interrupt: 1 enables, while 0 clears and disables 
any pending interrupt. 


FIC controls the tick count: 1 freezes incrementing of the TCR so it can 
be read. Re-enable (by setting to 0) within 14 mSec to avoid missing a 
tick. 


FRTC controls the RTC count: 1 freezes incrementing of the RTR so it can 
be read. Re-enable (by setting to 0) within 2 mSec to avoid missing a 
clock. 


TIS is the ticker timer status: 1 means that the tick counter has been 
loaded as a result of writing to the msb of the TCR, 0 means that it has 
Rot been written. 


Ris is the RTC status: 1 means that the RTC counter has been loaded as a 
Tesult of writing to the msb of the RTR, 0 means that it has not been 
Witten. 


After a hardware reset, TTS and RTS will be 0 until their counters have 
en loaded and then will remain set to 1. 


11.2.14 LCD Status 


The Lep status Panel has five segments which are used to display the Num 

lock, Caps Lock, Scroll Leck, Drive A and Drive B status. These are 

tiven by five independent outputs (SPD4..0), in phase with the 64 Hz LcD 
Ckplane clock (SPCX). 


The outputs are controlled by writing to the KSTR register: 





air Use Comment 
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o7 Enaple Q if all other signals low. 





06 Not used. 

95 Net used. 

% spot Segment < drive. 
3 

22 $702 

ot spot 

00 sP00 Segment 9 drive. 





11.2.15 Clock Generation 


fhe PC-3000 has two crystal oscillators, 96 kHz and 20 MHz, from which 
all clocks are derived, as follows. 


The clocks derived from 20 MHz are controlled by the CCNTR register: 








If set, enables 












CPU/OMA clock 





06 OVE ctocx 
0S PIT clock 


06..0 Not used | 





When a clock is stopped, it will always stop in its low state. If all 
three clocks are stopped, the 20 MHz oscillator stops too. 


The CPU cleck is 10 MHz, with a programmable delay between cycles of 
between 0 and 31 clock cycles (0 to 3.1 microseconds), producing an 
effective clock speed of between 10 MHz and 1 MHz. It is stopped by 
clearing CCNTR D7 or PCNTR D7 (which powers down the CPU). It can be 
restarted by an interrupt. 


The DMA clock is 5 MHz and is controlled by CCNTR D6. 


The expansion bus clock is 5 MHz and is enly generated if an expansion 


unit is fitted and powered up. 


The PIT clock is notionally 1.1932 MHz, but is derived by using the 
division sequence 8,8,9,8,8,9,8,9... to give an actual clock of 1.194 
Miz. 


The 96 kHz oscillator never stops (unless all power is lost). It is used 


to generate the tick clock (TCLX), RTC cleck (RCLX), keyboard clock 
(KCLK), etc. 
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11.3 The Dvc ASIC 
ghe DVC ASIC is a custom device which provides PC-compatible MDA, CGA and 
AT&T video controllers, a 8250B based serial port and Centronics- 
compatible printer port. (The AT&T video mcde is not used in the PC-3000 
design.) 
The ASIC can interface to the system two different ways: 
* 8088 CPU max mode 
* 8088 CPU max mode with memory mapping 


cPU max mode is selected when NCE is low and CPU max mode with memory 
mapping when NCE is high. NCE is controlled by the Spc ASIC. 


The mode affects the interface signals as follows: 








nso sO MRD/NSO 
NST MST MUR/MST 


11.3.1 Block Diagram 


SRAM SRAM SRAM 
DATA _ ADDRESS CONTROL 
SL00..7 SAO..16 SCE, SCE, SWE 


—_——— 


|| 


t 











ADORESS 

VIDEO 2AM INTERFACE 
(Pu ADORESS 
4B. .A19 


@u DATA CPU INTERFACE 
M0..7 


Pu CONTROL 
NEMR, MEMW, VIDEO CONTROLLER Lo 

id INTERFACE 
rf 


MS CP1L.2 


CONTRAST PARALLEL 
CONTROLLER POR Pert 











CONTRAST CCNTRCL RS232 PARALLEL 
cc TxD, RxD, SELECTS 
RTS) CTS PCE 
Osa! ora POUR, POUR 
O,'at PERO, PSAO 
Scé 
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11.3.2 Pinouts 























pin Signal Description 

1 no Ground 

2 veo Power suooly 

5 SATS SRAM address Line 

v4 SALE SRAM write enable (output) 

5 SA13 SRAM acdress line 

ry SAB * 

7 Sag 

8 SANT ” 

9 SRCE SRAM output enable (output) 

10 Sato SRAM address Line 

W SRCE SRAM cnip enable (output) 

12 suo? SRAM/LO cata Line 

13 SLO8 “ 

1h SLOS " 

5 SLOS ° 

16 SLO3 “ 

17 SAIS SRAM address Line 

18 SAIC . | 

19 SAI2 * 

20 SAT " 

21 SAS 

2 SAS 

3 sae 

% SAS 

23 SA2 = 

% sal " 

7 Sad " 

28 cho Ground 

9 vec Power sucply 
ee a ee ee ee | 

30 suoa SRAM/LOD data line 

a) stot ‘ 

32 Slo2 id 

33 cat LO Line clock pulse (output) 

% ca2 LCD pixet clock (ourpur) 

35 LF LO line syne (output) 

36 OF LQ frame toggle (output) 

37 ico LO data line (output) 

33 tol be 

39 Loe . 
eee 

40 GNO Ground 

4) tos LO aata Line (output) 

42 tose « 

43 Los 

ps 1s ” 

45 Lo7 = 

46 ac Contrast controller voltage (output) 

47 POUR Printer data write strobe (output) 

43 PCwa Printer control write strobe (output) 

9 PCRO Printer control read strobe (output) 

50 PSRO Printer status read strobe (output) 

51 POE Printer buffer output enable (output) 

52 vec Power supply 

53 Guo Ground 

56 CLK LO clock (inout) 

35 WACK Printer ACK (inout) 

5 PINT Printer intertace interrupt (output) 

57 Ald CPU address Line 

38 Als be 

59 AIT = 

60 AIS ” 

41 AIS * 

62 Ale * 

s ANS “ 

& Al2 i 

65 alt “ 

% aia ” 

67 ag 7 

6a Ag . 

9 407 CPU address/data Line 

79 306 . 

m1 AS " 

m aos a 

B ADS _ 

1% A02 a 

B Ot fe 

% aod ° 

ee so (PU status (inout) 

73 st CPU status (input) 

yn veo Power susoly 
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30 KO Ground 
at s2 Gu status (inoue) 
82 READY CPU wait (output? 
RST OVC reset (input) 
ab NCE Memory mao control (input) 
as ALE Accress lines valid (not used) 
& UDA OMA cycte in progress (input) 
a7 AGEN Not used 
aa OCEN Not used 
a9 ooIR Not used 
90 ISA ISA/C?U bus enable (CPU bus) 
Wn 1x0 RS232 Data Cur Courpur) 
92 RxD S232 Data In (input) 
3 RTS RS232 Request To Send (outout) 
74 cts RSZ32 Clear To Send (inout) 
95 osr RS232 Data Set Ready (inout) 
3% Oca RS232 Data Carrier Detect (input) 
7 ora S232 Data Terminal Reacy (output) 
98 RE RS232 Ring In Cinput) 
9 SINT S232 interruot (output) 
400 SEN RS232 power enaple (output) 
| 


11.3.3 The DVC ASIC Control Registers ' 


The following registers can be used to control the DVC ASIC, after 
writing 44H to the SPC key register, I/O address 8400H. Writing any other 
value to this register locks the SPC I/O control. 








aodress Register Oescripticn 









(SPC ASIC register) 
02 ENABLE 1/0 configure 

8403 SaPs SRAM page select 
340% LINO LQ incex register 
80S Wat CO gata 

Power control register 












05..D0 of the ENABLE register controls the DVC configuration, as follows. 
Dé and D7 are not implemented. 


Dl..DO control the parallel port: 


on 00 Effect 


Q Q PPI disabled (low power mode) 

0 1 PPL enaoled at primary address (378H..377H) 

1 a PPI enaoled at secondary address (278H..27FH) 
1 1 PPI enabled at MOA address (38CH..38FH) 


eS 
03..D2 control the serial port: 
os 02 Effect 


9 Q M82S08 disabled (CLK off) 

Q 1 M8250B enadled at primary address (3F8H..3FFH) 

! a 82508 enadled at secondary address (2F8H..2FFH) 
' 1 82508 disadled (CLK off) 


| 
05..D4 control the video controllers: 


a 











05 06 Effect 

Q 0 ALL video controllers disabled (CLK off) 
Q 1 MOA enaoled 

! Q CSA enabled 

1 1 AT&T enabled (not used) 
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D6é..DO of the SRPS register allcws access to the entire 128KByte SRAM, 
selecting which 1KByte boundary of the device to map the CPU address map 
to. In MDA mode the SRPS works relative to the base of the SRAM; in CGA 
mede, it works relative to 8000H in the SRAM. 


D7 of SRPS controls memory wrapping in MDA and CGA modes. If set, 32KByte 
of DVC memory is directly accessible without paging, starting at the base 
address for the video mode. 


The LIND register is used to select the LCD configuration register to 
access at LDAT. For details, see "LCD Video Controller" (section 11.3.9). 


The PMEN register shadows bits 3, 1 and 0 of the PCNTR register in the 
spc ASIC, which controls power management. For details, see the 
description of the PCNTR register in "The SPC ASIC Control Registers", 
section 11.2.3. 


11.3.4 D6845 Video Controller 


The D6845 video controller emulates the standard 6845 video controller 
with modifications to suit use with an LCD rather than a conventional 
monitcr. To avoid problems when changing screen modes, use the BIOS 
functions, rather than direct access to the hardware. 


The registers are as follows: 











Register Name Comment 
RO Horizontal total Not imptemented 
Rt Horizontal display MOA = 80 (1] 


CGA alona 40°25 = 40 
CSA alsna a0"25 = 80 
CGA grapnics = 40 

















a2 H syne position Not implemented 
RS Hev syne width Not imolemented 
Ro Vertical total Not implemented 
5 Vertical total adj Mot implemented 
RO Vertical displayed MOA 2 25 (11 


CGA alpha 2 25 
CGA grapnics = 100 


RT V syne position Not implemented 


RB Interlace + skew Not implemented 


Rg Maximum raster Locked MOA fixed = 7 (21 
CoA text 2 7 
CGA graonics 2.21 
CGA grapnics 1 = 1 

















R10 Cursor start GI 
Lal Cursor end G1 
R12 Start address 6) 
R13 Start address I 


RIG ursor address 








aS Cursor acdress 
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A Lignt pen Provided, aithougn Light pen connection is not supported. 








Notes: 
(2) These registers are not programmable in MDA mode. 


These registers can be locked in MDA mode by setting bit 4 of MCR1 
in the LCD controller. This forces the maximum character raster to 7 
and modifies the cursor start raster (R10) so that any cursor start 
vaster between 8 and 14 will be displayed on the last scan line (7). 
A value of more than 14 will make the cursor invisible. 


(2] These registers are not programmable. The value used depends on the 
mode. 


(3] Cursor control bits (D5 and D6) only are programmable. 


elative to the base of the SRAM. In 


sr 
at an offset of 8000H into the SRAM. 


(4] In MDA modes, display start i 
other medes, display start is 


11.3.5 Colour mapping 


The LCD provides 4 gray levels, produced by turning pixels on and off 
during an 8 frame cycle: 


GSO always off 
GSL DSGS1 DO..7 define the ON frames 
GS2 DSGS2 DO..7 define the ON frames 
GS3 always on 


DSGS1 and DSGS2 are LCD control registers (see "LCD Video Controller", 
section 11.3.9), where each bit signifies that the pixel should be on for 
that frame. Logical colours are mapped to gray scales to display as 
follows: 

In MDA modes: 


* GSO is used for normal white on black, background and inverse black 
on white, foreground. 


* GS1 is used for normal white on black, foreground and inverse black 
on white, background. 


* GS2 is not used. 


* GS3 is used for normal white on black highlighted, foreground and 
inverse black on white highlighted, background. 


In CGA alpha modes: 


= GSO is used for black background or foreground 

i GSl is used for a coloured background, or the foreground on a black 
background 

* GS2 is used for the foreground on a coloured background 


bi GS3 is used for intensified foreground on a coloured background 


64 


In graphics mode 1 (300*200): 


* Gso is used for bit 1=0, bit 0=0 and background. 

* GS1 is used for bit 1=0, bit 0=1, or background if = colour. 
* Gs2 is used for bit l=l, bit 0=0, of background if = colour. 
* GS3 is used for bit 1=1, bit 0=1, of background if = colour. 


In graphics mode 2 (640*200): 
* Gso is used for background and foreground if black. 


* GS3 is used for foreground. 


11.3.6 MDA Video Controller 


The MDA implementation is standard, except that the Character matrix is 
8x8, not 9x14. 


11.3.7 CGA Video Controller 


The CGA implementation is standard. 


11.3.9 LCD Video Controller 


The LCD controller can be used with other sizes of LCD by using the LcpD 
configuration registers. To access a register, write the index number to 
8404H, then access the register at 8405H. The index numbers are: 


Register 


Horizontal display + dorcer in characters. 
Horizontal display size in characters. 

Numer of lines per LO OF signal alternation. 
Vertical size. 

Vertical display + status in pixels. 

Vertical display in pixets. 

LCD offset address (so (in characters). 

rs “ oD * 

Mode Control Register 0. 

Mode Control Register 1. 

Display status start accress/512. 

Qharacter taple start accress/512. 

Gray scale set GS1. 

Gray scale set GS2. 

Contrast voltage. 





These registers are not relevant to normal operation of the PC-3000 and 
will not be described further. 


11.3.10 Contrast Controller 


The LCD contrast is controlled by the CDC output from the DVC ASIC, a 300 
Bz signal with a mark:space ratio of between 0:128 and 128:128. Its duty 
cycle is set by the DCC register: 











Contrast 
a low low 
174 3002 depends on OCC value 
80. .FFH high hign 





The coc mark space ratio medulates VDD to producing a -VEE voltage to the 
leo contrast circuits of between OV (off) and -16V (max). 
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11.9 Expansion Bus 


11.9.1 Expansion Bus Pinouts 


The expansion bus pinouts are as follows: 














Pin Signal Description 
1 Guo Ground 
2 PACIN AC input from expansion bus 
3 PACIN AC input from expansion bus 
4 ale 
5 ale 
ry n/e 
7 EXSw Incut. Expansion unit switch 
8 EXPOET Excansion unit detect (input) 
9 xo Grouna 
to £0 System dus address line. A valid address for all 
Hi gal nemory cycles and I/O cycles to external cevices. 
1 EA * 
13 Eas bd 
1% EAS “ 
15 EAS . 
16 E46 « 
17 EA7 . 
18 EAR ” 
19 49 . 
20 EAI * 
2} galt “ 
22 gAI2 ie 
3 EAlS . 
% EAIS 2 
25 EAIS a 
2 EAS 7 
27 EAIT ted 
28 EAIS “ 
3 EAl9 » 
ae eR J aay eagahi ncaa 
30 AEN Indicates a OMA cycle in progress. F 
31 EROY uy READY: output by a device on the excansicn bus to stretch cycles. 
8 mag System dus data/acdress lines. (See note 1) 
ars €o2 sf 
35 €D3 bed 
36 E06 i] 
37 295 LJ 
38 £06 pi 
39 £07 Ls 
aS - ers rer Savas acca 
40 rece Inout. Indicates a parity error from a device on the bus 
41 GNO Ground 
42 PACIN AC inoue from expansion bus 
43 PACIN AC inout from expansion bus 
pr Exppes Expansion bus power enable 
‘5 ExPav2 Excansion bus device battery low 
46 Expavt Expansion bus device battery flat 
47 Kac External keyboard (input) 
48 KBD External keyboard (input) 
99 PACOUT AC output to expansion bus 
4. = Sia “ee 
50 PACOuT AC output to expansion bus 
31 PACOUT AC output to excansion bus 
52 @uPe* Main power enable (output) 
33 ALE Indicates access to bus or memory card cycle. [2] 
56 TC Indicates the (ast OMA cycle of a OMA sequence. 
55 DACK2 Output. OMA acknowl edge 
56 1ROS Inouts, used by devices on the bus to request 
57 TROS attention. 
5a 1ROS ” 
59 1RG6 . 
OO eesSSSSSsS 
40 1RQ7 ” 
61 ecux AS MHz clock with a 50:50 duty cycle. 
62 OacKa Gutput. OMA acknowledge 
63 OREG? Inout. OMA request 
oe DACKI utout. OMA acknowledge 
65 OREGS Inout. OMA request 
$6 DACKS Qutout. OMA acknowledge 
67 IR® 1/0 read strobe, active for expansion bus cycles 
63 we 1/0 write strobe, active for expansion bus cycles 
59 Re Memory write strobe, active for expansion bus cycles 














ze ~— Memory read strooe, active for excansion bus cycles 





7 TRY Test Ae 
72 TPZ Sl Pa 
B TPS * 
7% TRS . 
5B OREG2 Input. OMA request 
7% cx Ground 
7 tRa2 Used by a cevice on the bus to request attention. 
78 cpuPE* CPU power enaale (oursut) 
7? RESET ALL devices on bus should reset to initial state. 
30 xo Grouna 
a1 cHoz . 
a2 cuoz “ 
Notes: 
* Means that the signal is active low. 


will also have a valid address 
e@ accessing a memory card. 





(1] ED7..0 are data transfer lines whi 
(A25..20 on ED5..0) during ALE wh. 


this shows the address on EA19..0 is valid. Addresses are latched on 
the falling edge of ALE. ALE is low during refresh cycles. 


(2] ALE indicates access to a memory card or an expansion bus cycle, 


(3] The ISA bus signal osc is not suppcorted. 


(4] In this table, "output" means output by the PC-3000 to the expansion 
bus. 


11.9.2 Timing 


The expansion bus timing is based on the IaM PC expansion bus; refer to 
the IBM PC Technical Reference for guidelines. Note that the bus clock is 
5 MHz, not 4.77 MHz. 


Expansion bus memory cycles and memory refresh cycles normally take 4 
clock cycles (800 nSec) to complete. Expansion bus I/o cycles and DMA 
cycles (other than refresh) normally take 5 clock cycles (1000 nSec) to 
complete. 


However, slow devices can stretch memory, I/O, DMA and memory refresh 
cycles (in multiples of 200 nSec) by asserting -ERDY. 


11.10 Memory Card Drives 


Insertion of a PCMCIA memory card generates an NMI (MCDA/MCDB) which 
causes the CPU to turn the appropriate card buffer on. To remove the card 
a user must press a mechanical switch, which issues another NMI 
(MCSA/MCSB) that turns the buffer off. The card buffers also turn off 
when the PC-3000 is turned off. 


SV power (VCC) is normally supplied to a memory card while it is inserted 
and the PC-3000 is turned on (but see section 7.10). Power is controlled 
by the JCAPE- and JCBPE- outputs from the SPC ASIC. 


12V power (VPP) is only generated and sucplied when writing to a FLASH 
Memory card. It is controlled by the VPP output from the SPC ASIC. 
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ii.10.1 Card Connector Pinouts 


The memory card connector is a 2 x 34 way connector with the following 











pinouts: 
Pin Signal Description 
1 xo Ground 
2 sos Data Line 
3 40% . 
‘4 JOS ind 
5 406 . 
$ 7 “ 
7 +4CE01 Card enable 
8 sat Address line 
9 -JCE Output enable 
10 aalt Address Line 
WwW Jaga bd 
12 148 : 
13 Jals Ps 
1% aie * 
Ss ~LWE Write enable 
16 not used 
17 AVES Veo 
18 JAVPP Veo 
19 JAi8 Acdress Line 
20 JAS Address line 
21 JAl2 Fad 
22 daz . 
3 das " 
26 uA5 " 
25 dae “ 
25 das “ 
27 Jaz “ 
23 dat ” 


+f 401 
32 402 

33 yak 

36 xo 

35 CxO 

3% aca 

37 not used 
38 not used 


41 not used 
42 net used 
43 mot used 
bb not used 
6s not _used 
48 dAat7 
4 JAB 
43 JAIg 


51 vec 

52 ep 

33 4A22 

34 JAa2zs 

55 Jaze 

56 Ja25 

57 not used 
38 not used 


I = 4RGO 
62 JAV 

a3 JAV 

ba net used 
65 net used 
66 not used 
67 Ja@2 
63 xO 





29 3a0 
30 00 Oaca line 


Write protect 
Grouna 

Ground 

Card detect 


39 not used 
40 net used 


Address line 


“9 Jaz0 s 
so JA21 Address line 


Veo 
Yoo . 
Acdress line 


59 met used 
60 net used 


Register select 
Card battery voltage dececr 
Card battery vottage detect 


Card detect 
Ground 
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11.10.2 The card Interface 


Each card ccnnector has a separate interface device (COI100). This 
provides buffering of the system bus address and data lines (EA[(0..19] 
and ED(0..7]) and control logic. The pinouts are as follows: 





























Pin Signal Description 
ee 

1 ovo Ground 

2 -OUTE Not used 

3 EAIS System bus address Line 

4 eAIT * 

5 EAI8 - 

ry EAI? 

7 = 4R8 Register select (inout) 

3 <JACE Interface cnip enaole (input) 

9 nat used 
-—___ 

10 ALE Address lines valid (input) 

W = ICP E Interface power enable (input) 

12 xo Grouna 

13 not used 

% +03 Card daca bus line 

15 ya i 

16 405 - 

17 106 “ 

18 307 * 

19 GxO Ground 

20 +0201 Card enable (output) 

21 4ATO Cara address line 

22 sce Gutput enable for card 

3 ual Cara address Line 

2% GxO Ground 

3 not used 

25 veo SV in 

27 Card address line 

28 * 

29 * 

30 AIS ” 

31 wai? . 

32 Jats bed 

33 JA1d . 

% GHO Ground 

35 1az0 Card address line 

36 JA21 . 

37 id Card write enable 

38 nec used 

39 JAS Card address line 

60 sais * 

at nor used 

42 JAI2 Card address Line 

43 GHO. Ground 

ra 4a22 Card address Line 

45 Ja2s . 

“6 JA2S id 

47 Ja25 bas 

43 JRC Register select output 

“9 yoo SV in 
—!_AS  ————————————————SSSSSsSsSSssSsssss 

50 yoo 5V in 

51 not used 

52 lore) Ground 

33 a7 Card address Line 

54 dae 1 

55 daS 

56 uae 

57 sas 

38 daa - 

39 Jal ° 

60 4ao . 

4 cKO Ground 

62 400 Card daca Line 

3s not used 

os 401 Card data Line 

65 soz . 

56 +4Cz92 not used 

67 not used 

3 a0 System bus address line 

69 AT “ 
a ee 








7 EAz . 
7 gas Ld 
rm EAG . 
EAS . 
TS EAS i 
re} CxO Ground 
7% veo SV in 
7? =sCE12 Intertace enable 
B vecic2 5V out for card 
ra) not used 
a0 SAT System bus address 
a1 EAa * 
a2 £9 ” 
a EAIO bed 
& EAN . 
85 EAI2 * 
13 " 
87 EAIS * 
as not used 
a9 EAIS . 





Ground 
System bus data line 








SV in 








11.10.3 The ROMP Register 


Access to a PCMCIA card is centrolled via the SPC ASIC's ROMP register: 





Description 







Ignored 
06 Select register memory on both cards (1) 
05..3 Ignored 
02 Turn on programming voltage (+12V) to both carcs (2) 
or Turn on *5V to card 3 


oa Turn on *5V to card A 





Notes: 


(1] D6 must be 0 while programming a FLASH memory card. 


(2] D2 must be 0 before exiting a FLASH memory card programming 
sequence. 


11.11 Serial Input/output Interface 


The serial input/output interface emulates the standard M8250B device. It 
May be programmed as either a primary or secondary port, with the spc 
ASIC routing the serial interrupt outzut (SINT) to the appropriate IRQ (4 
or 3) automatically. 


The serial port connector is a 12-way sub-miniature D type with pinouts 
as follows: 








Pin Signat Type | Pin Signal Type 

1 oc3 Inout 7 RTs Input 

2 RxD Output 8 as Inout 

3 ee Inout 9 aL Input 
696 ora Ourput 10 vec 

5 cKO Ground W oxo Ground 

6 osa Inpuc 12 oxo Ground 
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11.12 Printer Interface 


the printer interface is Centronics compatible. The decode logic 
(including generation of the printer port interrupt, PPTI) is provided by 
the DVC ASIC. 


fhe parallel printer pinouts are on a 22-way sub-miniature D type and are 
as follows: 












Signal Pin Signal Type 






Strobe Output 








1 1 
2 Data a Output Busy Input 
3 Oaca 1 Gurput 12 Pacer out Input 
ra Data 2 Gutpuc 3 Select® Outpur 
5 Oata 3 Output 1% Autofeec™ Output 
rs Data & Gurdut 1S Error® Input 
7 Oata $ Outpur 18 Reset™ output 
8 Data 6 Outout 17 Setect Output 
9 Data 7 Gurpuc 18.22 Ground 

Notes: 

* Means that the signal is active low. 


11.13 Sound Generation 


The SPC ASIC provides three sound 
outputs: the normal PC sound 
source (PCS) and two programmable 
sine wave generators (SWGs): 


The normal PC sound source is the 
PCS signal, OUT2 of the 8253 
which is ANDed with M8255 P31. 
This is only enabled if both swGs 
are disabled and uses pins SCA2 
and SCB2 for output. 


The SWGs are controlled by writing to SWGO and SWG1 registers: 


Register Description 


SWG 0 divisor, LSB (DVO..7) 
SWG 0 divisor, SB (DV8..10) 
SUG 0 Enadle 


SUG 1 divisor, LSB (DVO..7) 
SWG 1 divisor, 458 (OV8..10) 
SUG 1 Enable (Osdisadle, Izenabie) 





The output frequency is 1,250,000/n, where n is the divisor, normally in 
the range 502..2009 (decimal), giving frequencies in the range 622.2 and 
2490 Hz, nominal. The sine Wave output is in 11.25 degree steps with 27 
evels. 
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42. Miscellaneous 


12.1 Serial Wake up 


pc-3000 has the function to wake up by the serial communication signals. 


12.1.1 Wake up by serial data/line. 


{ Procedure ] 

- Set the serial interrupt vector (0:0Ch*4 or 0:0Bh*4) to point ANYWHERE 
BUT THE INITIAL BIOS VECTOR. 

- Unmask the relevant interrupt (IRQ 4: COMl or IRQ3: COM2) of interrupt 
controller (8259). 

The method is mentioned later.) 





- Enable the relevant communication po 


{ Note J 


If you follow the above procedure,the PC-3000 can wake up by the 
interrupt from serial data/line input. If you set above procedure and 
turn off the machine, the serial buffer is powered up and the serial 
controller is enabled while PC-3000 is turned off so that the PC-3000 can 
wake up by the serial interrupt. Consequently, the battery life will be 


reduced. 
We recommend that you mask the relevant interrupt and reset the interrupt 


vector to the default value which initial BIOS pointed when you exit the 
communication(i.e to go into the command menu or the communication 


setting up menu, etc.). 


12.1.2. Wake up by RI (Ringing Indicator) 


( Procedure ] 


> The serial interrupt vector (0:0Bh*4 or 0:0Ch*4) SHOULD point the 
INITIAL BIOS VECTOR. 


- Unmask the relevant interrupt (IRQ 4: COM1l or IRQ3: COM2) of the 
interrupt controller (8259). 


{ Note ] 


Tf you follow the above procedure, the PC-3000 can wake up only by RI 
signal. Waking up by RI signal does not need to power the serial 
buffer/serial controller when the PCc-3000 is turned off. Therefore this 
Method can save the battery power than the method of 12.1.1 while the Pc- 


3000 is turned off. 


However RI coming from the external ecuipment can only wake up the 
Machine. Hence,it is necessary for the application software to detect 
which events turned on the machine. 
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In order to detect the incoming RI in wake up procedure, it is necessary 
to enbale the se 1 pert and poll the RI bit through the serial 
controller RI. If the incoming RI is detected through the serial 
controller, the wake up is caused by the serial RI signal. Otherwise 
the wake up is caused by other events such as keypress. 





12.1.3. Control the serial port 


There are several ways to control the serial port and select the serial 
port as follows. Please refer to the section of '2.2 The Extended BIOS' 
regarding each Extended BIOS function, parameters or in details. 


12.1.3.1 Enable/Didsable the serial port 


You can enable the serial port either by using 'System Setup’ menu or by 
using 'Extended BIOS fundtion' service. 


( By the 'System Setup' menu J 


You can enable/disable the serial port communication using ‘Low-power 
mode' set function in the 'System Setup’ menu as follows; 


Enable : set 'Low-power mode! to OFF 
Disable : set 'Low-power mede' to ON 


( By the Extended BIOS function ] 


You can enable/enable the serial port communication using using 'Set low 
power mode’ functicn in the Extended BIOS (XBS) services. 


Enable : using 'Set low power mode’ XBS function as follows; 


MOV AX,8312h 
MOV CX,0000h 
INT 7Eh 


This setting functions as same as the setting 'Low-power mode' to OFF in 
the 'System Setup' menu. 


Disable : using 'Set low power mode’ XBS function as follows; 


MOV AX,8312h 
MOV CX,0073h 
INT 7Eh 


This setting functions as same as teh setting ‘Low-power mode’ to ON in 
the 'System Setup’ menu. 


Also you can enable/disable the serial communication independently by 
controling the bit 0 of the Power control bits in the 'Set low power 
mode' Extended BIOS service. 


Enable : reset (0) the bitoO of the CX parameters 
Disable: set (1) the bito of the CX parameters 
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12.1.3.2 Selecting the communication port 
You can select the communication port either by using ‘System Setup’ menu 
or by using 'Extended BIOS function’ service. 


Using 'RS-232C port settings...' in the 'System Setup! 
iS: 


Select the relevant communication port to COM1 or COM2 in the 'Rs-232c 
port setting...' of the 'System Setup’ 


{ Using 'Set serial port (COM1/COM2) destination' XBS function ] 


MOV AX, 8E07h 
MOV CL, xx + xx; OO=disable, O1=COM1, 02=COM2 


INT 7Eh 


12.1.4. Turn off the machine 
PC-3000 can be turned off by pressing 'Fn+ESC' or turned off 


automatically unless there is keypress for a specific period of time set 
in 'Setup Menu'. Also it is possible to turn PC-3000 off by program with 


using ‘Initiate power down' Extended BIOS service as follows; 


MOV AX,830Eh 
INT 7Eh 


12.1.5 Turn ON/OFF Sample 


Following sequence is just an example for turning on/off the machine with 
using above method of 12.1.2 


(Exit from communication. ] 
Mask the serial IRQ of the interrupt controller 


Set the serial interrupt vector to the default. 


Unmask the serial IRQ 
Turn off 
(Coming RI)--> 
Enable the serial power 


Check RI coming. 


If RI is coming, the wake up is caused by the serial. PC-3000 may go 
into communication procedure. 

or 
If RI is not coming, the wake up is caused by other events such as 


keypress. 


